Physiology of drought tolerance and cold hardiness of the Mediterranean tiger moth Cymbalophora pudica during summer diapause.
Prepupae of the arctiid moth Cymbalophora pudica spend spring and summer months in a summer diapause (aestivation), the duration of which is photoperiodically controlled. Cold hardiness, drought tolerance and some physiological and biochemical parameters were measured in aestivating prepupae. Large amounts of metabolic reserves, in the form of lipids and glycogen, accumulated prior to aestivation. Glycogen served as the main metabolic fuel for aestivating prepupae. Metabolic rate decreased rapidly after the onset of the inactive prepupal stage and remained low (5-15% of the level in active larva) during aestivation. A spontaneous increase of the respiration rate occurred before pupation. Neither low mol. wt sugars or alcohols (polyols) accumulated nor the haemolymph osmotic pressure changed during aestivation. Drought tolerance of aestivating prepupae was high (no decrease in survival after exposure to r.h.<10% at a temperature of 23 degrees C for a substantial part of diapause) owing to their extensive capacity to stabilize the relative body water content irrespective of the r.h. of surrounding air. Cold hardiness was low (>90% decrease in survival after exposure to -7 degrees C for 24h). Cold and drought acclimations did not lead to significant changes in the measured physiological and biochemical parameters but cold (not drought) acclimation caused a significant increase in cold hardiness. Neither drought tolerance nor the increase in cold hardiness after cold acclimation appear to be related to presence/accumulation of polyols in aestivating C. pudica prepupae.